Landon, M. J., and Hey, E. N. (1974) . Archives of Disease in Childhood, 49, 292. Renal loss of folate in the newborn infant. Renal excretion of folate during the first 5 days of life has been measured in 10 infants of 31 to 40 weeks' gestation and compared with inulin clearance. Average daily folate loss per unit surface area (23 j.g/m2) was nearly 8 times as high as in adult life and more than enough to account for the observed fall in plasma folate activity. No difference was detected between the pattern of folate excretion in preterm and term infants. Poor tubular reabsorption of filtered folate is thought to be responsible for the loss observed.
A number of studies have established that red cell and plasma folate levels both fall significantly during the neonatal period (Strelling et al., 1966; Vanier and Tyas, 1966; Roberts et al., 1969) . The fall is usually interpreted as indicating that dietary intake is inadequate to meet tissue demand and that, in consequence, the body stores present at birth are rapidly exhausted; however Landon and Oxley (1971) suggested that loss in the urine might be responsible for some of the observed fall and the present study was undertaken to investigate this possibility.
Subjects and methods Consecutive 12-hour urine collections were available from 10 infants in whom renal function was being studied for another purpose. The initial criteria for selection were an uneventful pregnancy of known duration and a normal delivery. The infants were either of short gestation or small-for-dates so that (with the exception of Case 1) they were all of comparable weight at birth (Table III) . They remained clinically well throughout the period of study (except Case 3 who developed mild respiratory distress). Intravenous glucose was given on clinical grounds in accordance with established hospital policy in order to supplement oral calorie intake immediately after birth, and was phased out gradually as oral intake increased. Feeds were started 24 hours after birth with half-strength half-cream Cow and Gate milk. The infants received 120 ml/kg per 24 hr intravenous fluid containing 10 g dextrose and 0 5 g inulin/100 ml through a constant infusion pump for 72 hours after birth and reduced quantities for at least 24 hours thereafter.
Urine collections were started within one hour of birth using a metabolic tray as described by Hepner and Lubchenco (1960) and a sample for analysis was frozen at -20°C without delay at the end of each collecting period. The first specimen passed after birth was assumed to be fetal in origin; if no urine was passed before the baby was placed on the metabolic tray the first specimen collected was placed on one side and analysed separately. Care was taken to prevent contamination with stool, milk, or meconium: two specimens were discarded for this reason. 'Clean catch' specimens of urine were collected from 4 babies and the folate level compared with that found in the preceeding and succeeding pooled 12-hour collections of urine to see whether exogenous bacterial production of folate could be occurring in the collection bottle. There was no evidence to suggest that this was a problem (Table I) . 'Clean catch' specimens of urine were also collected within 10 minutes of birth from 19 normnal infants of 33 to 41 weeks' gestation, and samples of amniotic fluid were obtained from 37 mothers either by amniocentesis shortly before delivery, or at the time the fetal membranes were ruptured during early labour.
Folate activity was measured as described by Herbert (1966) using a commercially available medium (Difco 082). Plasma samples were added aseptically to the sterile medium and urine samples were sterilized with the assay medium which contains sufficient ascorbate to protect labile folate during this procedure. Inulin was measured by the method of Heyrovsky (1956) , care being taken to ensure that cooling never caused inulin to precipitate out before analysis. Body surface area was calculated from body weight and crown-heel length using the relation established by Boyd (1935) .
Results
Urine folate activity. The concentration of folate in urine was variable but high throughout the first 5 days of life. Urine folate concentration showed no consistent trend during this time, but the folate concentration of urine formed in utero and passed within 10 minutes of birth was low and much the same as the level found in amniotic fluid (Table  II) .
Loss during first 5 days. The plasma folate level halved during the first 5 days of life (Table III and Fig. 1 ), and urinary folate excretion approximately doubled during the same period (Fig. 2) . Glomerular filtration (measured as inulin clearance) doubled during the first 5 days but this could not account for the increased loss in the urine 17*6 *Case 6 had exceptionally high renal losses on the 3rd day of life (see Fig. 2 ) and the results obtained on this baby have therefore been omitted in calculating the overall mean. (Table IV) . The way in which the kidney handles folate is not known for certain, but free folate seems to be filtered by the glomerulus and largely reabsorbed by the renal tubule (Goresky, Watanabe, and Johns, 1963) . The extent to which plasma folate is bound to protein may not be the *.
same at birth as it is in adult life, but changes in : S protein-binding cannot explain the difference in renal loss. If we assume that one-third of the folate * in plasma is bound to protein at birth as well as in adult life (Retief and Huskisson, 1970; Markkanen and Peltola, 1970) , then the neonatal kidney reabsorbs about 90% of the filtered folate, whereas 4 5 the adult kidney reabsorbs 99 5%. The rise in the concentration cf folate in the urine immediately after mn of inulin delivery (Table II) (Fig. 3) could be due to increased saturation of the absorptive mechanism and there is some evidence that significant storage of folate occurs within the tubular cells (Goresky et al., 1963) . There was, however, no evidence that percentage tubular reabsorption was affected by the size of the filtered load in the present study. Shojania and Hornady (1970) found that 7-to 11-day-old infants excreted less of a 40 jig/kg body weight dose of intramuscular folic acid in their urine than adults; however, the fall in plasma folate after such an injection was much more rapid in the neonatal period, and this probably explains the low renal excretion.
Other nutrients are already known to be excreted in excess during the first few weeks of life. Jusko et al. (1970) found renal excretion of riboflavin to be comparatively high in the neonatal period and suggested that this was due to poor tubular reabsorption. A relative aminoaciduria has been reported in early infancy (Woolf and Norman, 1957; Armstrong, Yates, and Connelly, 1964) and Brodehl and Gellissen (1968) have suggested that this may be partly because of imbalance between glomerular and tubular development. The amino acid content of the urine rises immediately after birth (Cockburn et al., 1973) like the concentration of folate (Table II) , and this may be an indication that glomerular filtration in man rises rapidly at birth, just as it does in the guinea pig (Boylan, Colbourn, and McCance, 1958) .
In the present study, renal losses were more than enough to account for the observed fall in plasma folate, even in the infant who had a cord plasma folate of 100 ng/ml because of maternal folate medication. This implies that folate was being drawn into the general circulation from the tissues. We do not know how long this drain on body stores continues: in the one preterm infant that we have studied so far, renal losses remained high throughout the first month of life.
The significance of this urinary loss is conjectural because it is difficult to assess the normal requirement for folate during infancy. A minimum daily intake of 5 ,ug/kg has been recommended (Ghitis, 1966; Sullivan, Luhby, and Streiff, 1966) , while a recent report of a joint FAO/WHO expert group (1970) suggested a daily intake of 40 ,ug. The folate content of artificial milk preparations may be much lower because of losses during preparation (Ghitis, 1966) , and Roberts et al. (1969) suggested that daily intake from milk preparations would range from 2 to 10 t±g folate for a 3 kg baby-roughly equivalent to the amount excreted in the urine by many of the infants in the present study. If these estimates are correct it would imply that until the infant achieves a more adequate intake, it is dependent on folate supplies received in utero to meet its daily requirements. The low folate levels seen in infants with diarrhoea, malnutrition, and infection (Kende, Ramot, and Grossowicz, 1963; Matoth et al., 1964; Friedman et al., 1964; Gray and Butler, 1965) and the rapid uptake of intravenously administered folic acid suggest that folate stores are often marginal at this time.
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